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The novel PGMY L1 consensus primer pair is more sensitive than the MY09 and MY11 primer mix for
detection and typing with PCR of human papillomavirus (HPV) DNA in genital specimens. We assessed the
diagnostic yield of PGMY primers for the detection and typing of HPV by comparing the results obtained with
PGMY09/PGMY11 and MY09/MY11/HMB01 on 299 genital samples. Amplicons generated with PGMY prim-
ers were typed with the line blot assay (PGMY-line blot), while HPV amplicons obtained with the degenerate
primer pool MY09/MY11/HMB01 were detected with type-specific radiolabeled probes in a dot blot assay
(standard consensus PCR test). Cervicovaginal lavage samples (N � 272) and cervical scrape samples (N �
27) were tested in parallel with both PCR tests. The PGMY-line blot test detected the presence of HPV DNA
more frequently than the standard consensus PCR assay. The concordance for HPV typing between the two
assays was 84.3% (214 of 255 samples), for a good kappa value of 0.69. Of the 177 samples containing HPV DNA
by at least one method, 40 samples contained at least one HPV type detected only with PGMY-line blot, whereas
positivity exclusively with the standard consensus PCR test was found for only 7 samples (P < 0.001). HPV
types 45 and 52 were especially more frequently detected with PGMY than MY primers. However, most HPV
types were better amplified with PGMY primers, including HPV-16. Samples with discordant results between
the two PCR assays more frequently contained multiple HPV types. Studies using PGMY instead of MY
primers have the potential to report higher detection rates of HPV infection not only for newer HPV types but
also for well-known genital types.

Human papillomavirus (HPV) infection is a very strong and
independent predictor of the presence of squamous intraepi-
thelial lesions and invasive cancer of the uterine cervix (14, 30,
34). Most HPV infections in women are transient and only a
minority of women infected with HPV develop persistent in-
fection that may evolve into squamous intraepithelial lesions

(10, 13, 21, 27). The 40 HPV genotypes that infect the ano-
genital tract of men and women are classified into low-risk and
high-risk categories based on their association with malignant
lesions and phylogenetic relationships (9, 14, 30, 35, 36).

The modest sensitivity level of HPV detection methods used
in initial studies on the natural history and determinants of
HPV infection resulted in misclassification of HPV infection
status. As a consequence of misclassification of individuals,
conflicting results from various studies have been reported.
This problem was resolved in the 1990s by using nucleic acid
amplification assays, mainly PCR (6, 12). Because of the ge-
netic diversity of genital HPVs, the use of type-specific PCR
assays is impractical for epidemiological studies for which ac-
curate HPV typing is essential (1). Consensus PCR assays have
been devised to amplify most relevant genital types in one
reaction and also detect novel HPV genotypes.

Three assays target conserved sequences in the HPV L1
gene. The MY09/MY11/HMB01, GP5�/GP6�, and SPF1/
SPF2 consensus primer sets can amplify a wide spectrum of
genital HPV types and have been used in several large-scale
epidemiological studies (3, 9, 20, 23–25). The MY09/MY11/
HMB01 PCR assay has been widely used and adapted recently
with success to a reverse nonisotopic detection of HPV ampli-
fied DNA, the line blot assay (16). For HPV typing, the line
blot assay compared favorably to a dot blot assay using type-
specific radiolabeled oligonucleotide probes (4).
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The degenerate pool of primers MY09/MY11/HMB01 am-
plifies a broad spectrum of HPV genotypes with various levels
of sensitivity (15, 19, 28, 33). The insertion of nucleotide bases
at positions of degeneracy is a random and irreproducible
process. Lot-to-lot variations among separate syntheses of
MY09/MY11/HMB01 primers could result in differences in
type-specific amplification efficiencies. Synthesis of degenerate
primers does not ensure an equivalent representation of all
degenerate primers (15).

The new PGMY09/PGMY11 set of consensus primers was
designed to eliminate the degeneracies and to improve the
sensitivity, specificity, and reproducibility of L1 consensus PCR
(15). In one study, PGMY primers improved the sensitivity of
amplification of genital HPV types over the MY primer pair
both in vitro and in clinical specimens (15).

We report here the results achieved on clinical specimens
with the PGMY09/PGMY11 primer set using the line blot
assay (PGMY-line blot) (16) compared with those found by
MY09/MY11/HMB01 primers using radiolabeled type-specific
probes in a dot blot assay (standard consensus PCR test). This
comparison allowed us to identify the types for which the new
primer pair was more efficient. We also investigated the ability
of PGMY primers to detect HPV types in samples with mul-
tiple HPV genotype infections.

MATERIALS AND METHODS

Cell lines and clinical specimens. The cervical carcinoma cell line HeLa
(which contains 40 copies of HPV-18 DNA per cell) was obtained from the
American Type Culture Collection (Rockville, Md.). Two hundred ninety-nine
genital specimens were collected from 228 women enrolled in two cohort studies
that investigated the determinants of persistent HPV infection. Two hundred
seventy-two cervicovaginal lavage samples were from the Canadian Women’s
HIV Study (5, 18, 26). This study evaluates the relationship of genital HPV
infection and persistence to cervical disease progression in relation to human
immunodeficiency virus (HIV)-induced immune deficiency.

One hundred fifty-seven cervicovaginal lavage samples were consecutive sam-
ples obtained from 157 women, and 115 cervicovaginal lavage samples were
selected on the basis of initial results obtained with MY09/MY11/HMB01 am-
plification reactions in previous work (4) (29 samples contained one HPV ge-
notype, 30 samples contained more than one genotype, 29 samples had gener-
ated discordant results between different PCR assays, and 27 samples were HPV
negative). This selection ensured the inclusion of all HPV types detected in the
standard consensus PCR test as well as the inclusion of specimens containing
multiple HPV types. Twenty-seven consecutive cervical brushing samples were
from an ongoing study on the determinants of HPV persistence in young adult
women attending McGill University (29). Consent was obtained from each par-
ticipant. Both projects had the approval of the ethics committees of the institu-
tions involved.

Processing of clinical samples. Cervicovaginal lavage samples were centri-
fuged at 2,500 rpm for 10 min at 4°C, resuspended in 500 �l of 10 mM Tris-HCl
(pH 8.2), and stored frozen at �70°C until processed (5). Cell suspensions were
thawed, lysed by addition of Tween 20 at a final concentration of 0.8% (vol/vol),
and digested with 250 �g of proteinase K per ml for 2 h at 45°C. Cell lysates were
boiled for 10 min and stored at �70°C until tested.

Exfoliated endo- and ectocervical cells from the uterine cervix were obtained
with the Accelon Combi cervical biosampler and resuspended in 2 ml of 10 mM
Tris-HCl (pH 7.4) with 0.1 mM EDTA (TE) buffer. Two hundred microliters of
cell suspension was lysed with Tween 20 (final concentration of 0.8% [vol/vol])
and digested with 250 �g of proteinase K per ml at 45°C for 2 h. Lysates were
purified with GlassMAX resin (Gibco-BRL, Burlington, Canada) according to
the recommendations of the manufacturer, and resuspended in 50 �l of TE. Cell
lysates were boiled for 10 min and stored at �70°C until tested. Five microliters
of processed sample was tested in each PCR assay. All samples yielded a �-globin
amplimer with the PC04/GH20 primers, confirming the presence of amplifiable
DNA (3, 5).

Standard consensus PCR test. All samples were tested with two PCR assays as
described below without knowledge of previous results and clinical status. HPV

DNA was amplified under standard conditions with the L1 consensus HPV
primers MY09/MY11 and primer HMB01, as previously described (5, 8, 20). The
amplification mixture contained 6.5 mM MgCl2, 50 mM KCl, 2.5 U of Ampli Taq
DNA polymerase (Roche Molecular Diagnostics, Mississauga, Canada), 200 �M
(each) dATP, dCTP, dGTP, and dTTP, and 50 pmol of each primer pool.
Negative and weak positive (25 HPV-18 DNA copies) controls were included to
monitor contamination and overall endpoint sensitivity of each PCR run. Am-
plifications were performed in a 9600 Thermocycler (Perkin-Elmer Cetus, Mon-
tréal, Canada) for 40 cycles with the following cycling parameters: 95°C for 1 min,
55°C for 1 min, and 72°C for 1 min.

Amplified products were spotted onto nylon membranes and were hybridized
first with an HPV generic probe mixture under low-stringency conditions. The
generic probe mixture was generated by amplification in separate reactions of
HPV-16, HPV-18, and HPV-31 plasmids with type-specific nested primers and
32P-labeled deoxynucleotides (17). Amplified nested L1 amplicons were mixed
and used as a generic probe that efficiently detects common genital types (5, 17).
Membranes were then washed in boiling water and reacted under stringent
conditions with 32P-labeled oligonucleotide probes for types 6, 11, 16, 18, 31, 33,
35, 39, 45, 51, 52, 53, 56, and 58 (3, 6, 20). We have described elsewhere the
measures to avoid false-positive reactions due to contamination (5).

PGMY-line blot assay. Lysates were all amplified with the consensus L1 PCR
protocol as previously described for the PGMY09/PGMY11 primer set (15). The
amplification step of this assay differs from the standard consensus PCR test in
several aspects: by the use of 4 mM MgCl2, 7.5 U of Ampli Taq Gold DNA
polymerase (Perkin Elmer Cetus), 600 �M dUTP, and biotinylated PGMY
primers instead of MY primers. Sequences of these primers were recently pub-
lished (15). The ultrasensitive amplification profile was used in a TC 9600
thermal cycler: activation of AmpliTaq Gold at 95°C for 9 min; 95°C denatur-
ation for 1 min, 55°C annealing for 1 min, and 72°C extension for 1 min for 40
cycles, and then 5-min terminal extension at 72°C. Detection of biotinylated
amplicons with the line blot assay was completed as described previously (16).
The probe mixes for the following 27 HPV genotypes had been fixed on distinct
lines on each strip: types 6, 11, 16, 18, 26, 31, 33, 35, 39, 40, 42, 45, 51, 52, 53, 54,
55, 56, 57, 58, 59, 66, 68, 82, 83, 84, and MM9, and were provided by Roche
Molecular Systems.

When discordant results between the standard consensus PCR and the
PGMY-line blot tests were encountered, samples were retested with both assays.
PCR products from amplification with PGMY primers were also spotted onto a
nylon filter and hybridized with type-specific radiolabeled oligonucleotide probes
as in the standard consensus PCR assay. These lysates were also tested with
biotinylated MY09/MY11/HMB01 primers and the line blot as previously de-
scribed (4, 16).

Statistical methods. The crude percent agreement between the two detection
methods was the percentage of samples with identical results by both methods.
Agreement for overall positivity (HPV DNA positive), for positivity for high-risk
HPV types as a group (types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, and 58), and for
positivity for each type was calculated. The unweighted kappa statistic was
calculated to adjust for chance agreement between HPV detection methods (11).
In general, a kappa value above 0.75 indicates excellent agreement, between 0.40
and 0.75 indicates fair to good agreement, and below 0.40 represents poor
agreement beyond chance. The mean number of types detected per sample by
each PCR test was compared using the Mann-Whitney rank sum test, since the
spectrum of types per sample was not normally distributed. The two-sided Mc-
Nemar’s chi-square analysis for matched-pair data was performed to analyze
contingency tables comparing both PCR tests. Proportions were compared with
the z statistic test.

RESULTS

Coamplification of �-globin and HPV using consensus L1
primers can reduce the level of sensitivity for HPV detection
(4). To determine if we could use �-globin and HPV coampli-
fication in the PGMY-line blot assay, 17 HPV-positive sam-
ples, for which we had obtained different results with and
without coamplification in previous work (4), were tested with
PGMY-line blot with and without �-globin primers. In 15 of
these 17 samples, at least one HPV type (range, 1 to 3; median,
1; mean � standard deviation, 1.3 � 0.6) was not detected
when coamplification was used (data not shown). All 15 sam-
ples contained more than one HPV type by the PGMY-line
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blot assay. We thus avoided HPV and �-globin coamplification
in both PCR assays.

The standard consensus PCR test and the PGMY-line blot
assay were compared on a total of 299 specimens. HPV DNA
was detected in 203 (67.9%) and 184 (61.5%) samples with the
PGMY-line blot assay and the standard consensus PCR test,
respectively. Both assays detected the presence of HPV DNA
in 178 samples and were negative in 90 samples, while 25
samples were positive only with the PGMY-line blot and 6
samples were positive only with the standard consensus PCR
test. A very good agreement of 89.6% (268 of 299 samples) was
found between the two PCR methods for the detection of HPV
DNA (kappa value of 0.77, P � 0.001).

The generic probe in the standard consensus PCR test iden-
tified the presence of HPV DNA in 179 (59.9%) of 299 sam-
ples. However, it failed to detect the presence of at least one
HPV type per sample in 30 samples, including types 42 (in 7
samples), 66 (in 5 samples), 54 (in 4 samples), 84, 52, 53, and
55 (in 3 samples each), 83, 56, 16, 18, and 35 (in 2 samples
each), and 68 (in 1 sample), that were identified by PGMY-line
blot. The generic probe identified HPV DNA sequences in 26
samples that did not react with the type-specific probes of the
standard consensus PCR test. Fourteen of these samples con-
tained HPV types not included in the panel of 14 probes used
in the standard consensus PCR test, and 5 contained HPV
DNA that could not be typed by either assay. The remaining
seven samples contained HPV DNA sequences from one of
the 14 types detected with the type-specific probe used in the
standard consensus PCR test.

The following analyses were restricted to the 14 genotypes
(types 6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 53, 56, and 58)
detectable by the standard consensus PCR test and the
PGMY-line blot assay. Results from the generic probe in the
standard consensus PCR tests were not considered for these
comparisons. Specimens that tested positive by the PGMY-line
blot assay for an HPV type not included in the latter 14 types
were considered negative. First, the PGMY-line blot assay and
the standard consensus PCR test were compared for their
ability to detect the presence of HPV DNA in 299 genital
specimens (Table 1). HPV DNA was detected in 158 (52.8%)
and 176 (58.9%) of the 299 samples by the standard consensus
PCR and the PGMY-line blot assays, respectively. There was
an excellent agreement of 93.3% between the PCR assays for
the presence of HPV DNA (kappa value � 0.87; McNemar’s
chi-square, P � 0.001). Of the 158 samples classified as positive
for HPV DNA by the standard consensus PCR test, 157 were
positive by PGMY-line blot (sensitivity of 99.4%).

We then determined if PGMY-line blot could improve the
type-specific sensitivity of L1 consensus PCR. The distribution
of the 27 types detected by the PGMY-line blot and the 14
genotypes detected by the standard consensus PCR assay in
177 HPV-positive samples by one or both assays is presented in
Table 2. Considering typing results only for the 14 types de-
tected with both assays (Table 3), there was a good agreement
beyond chance of 84.3% between the two PCR assays (kappa
� 0.69; P � 0.001, McNemar’s chi-square). The PGMY-line
blot detected HPV types undetected by the standard consensus
PCR test in 40 (13.4%) of 299 samples, and the standard
consensus PCR detected types undetected by the PGMY-line
blot in 7 (2.3%) samples.

In seven samples, the standard consensus PCR assay iden-
tified the presence of one HPV type (HPV type 56 in 4 sam-

TABLE 1. Comparison of PGMY-line blot assay and the standard
consensus PCR test for detection of 14 genotypes of HPV DNA in

299 genital samplesa

PGMY-line
blot result

Standard consensus PCR test result for no. (%)
of samples

Positive Negative Total

Positive 157 (52) 19 (6) 176
Negative 1 (1) 122 (41) 123
Total 158 141 299

a The agreement between the two PCR assays for the presence of HPV DNA
was 93.3%, for a kappa value of 0.87.

TABLE 2. Detection of HPV types by PGMY-line blot assay and
the standard consensus PCR test among 177 HPV-positive

genital samples

HPV
type

No. of samples positivea

Both
PCR assays

Standard
PCR only

Line
blot only Total

6 20 0 3 23
11 4 0 1 5
16 26 0 6 32
18 20 0 4 24
26 nd nd 3 3
31 17 1 1 19
33 15 1 2 18
35 16 0 3 19
39 19 0 2 21
40 nd nd 3 3
42 nd nd 33 33
45 8 0 4 12
51 27 0 4 31
52 27 0 9 36
53 34 0 6 40
54 nd nd 26 26
55 nd nd 33 33
56 29 4 3 36
57 nd nd 0 0
58 24 1 1 26
59 nd nd 6 6
66 nd nd 23 23
68 nd nd 24 24
82 nd nd 1 1
83 nd nd 25 25
84 nd nd 30 30
MM9 nd nd 10 10

a nd, not determined.

TABLE 3. Comparison of PGMY-line blot assay and the standard
consensus PCR test for HPV DNA genotyping results for 14 types

in 299 genital samplesa

PGMY-line
blot result

Standard consensus PCR test result for no. (%)
of samples

Positive Negative Total

Positive 130 (44) 40 (13) 170
Negative 7 (2) 122 (41) 129
Total 137 162 299

a There was an 84.3% agreement between the two PCR assays (kappa � 0.69).
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ples, types 58, 31, and 33 in 1 sample each) that was not
detected with PGMY-line blot. In all cases, the signals ob-
tained in the dot blot assay were weak. There was a signifi-
cantly greater proportion of multiple HPV type infections in
these discordant samples (6 [85.7%] of 7 samples) than in
concordant HPV-positive samples (53 [40.8%] of 130 samples,
P � 0.05). PCR products from amplification with PGMY prim-
ers of these seven samples were spotted on a filter and hybrid-
ized with type-specific isotopic probes used in the standard
consensus PCR test. None of the amplicons tested contained
the HPV types undetected with the PGMY-line blot, suggest-
ing that amplification had not occurred with PGMY primers.
The relative sensitivity for HPV type detection of PGMY09/
PGMY11 reached 95.6% (151 of 158 MY09/MY11/HMB01-
positive samples). On retesting with PGMY-line blot, all seven
samples turned positive for the type undetected in the first run.
They were thus considered true false-negative results of
PGMY-line blot.

In 40 discordant samples, one to three HPV types per sam-
ple detected with PGMY-line blot were undetected with the
standard consensus PCR assay. Nineteen (47.5%) of these 40
samples did not contain HPV DNA sequences by the standard
consensus PCR test. As shown in Table 2, all 14 HPV geno-
types were more likely to be detected by PGMY-line blot than
by the standard consensus PCR assay. Considering the 14 HPV
genotypes detectable with both PCR assays, samples positive
only with PGMY-line blot were compared to samples positive
with both assays (Table 2) to assess if some genotypes were
more easily detected than others with PGMY-line blot. There
was a statistically significant difference by HPV genotype in the
number of samples positive only with the PGMY-line blot (P �
0.01, Pearson chi-square test).

To determine which HPV genotype(s) accounted the most
for this effect, the contingency table was further subdivided
arbitrarily into three categories depending on the proportion
of total positive samples (last column of Table 2) reacting only
with PGMY-line blot: types 31, 39, 56, and 58 were combined
(between 1.0 and 10.0% of HPV-positive samples reacting only
with PGMY-line blot), types 6, 11, 16, 18, 33, 35, 51, and 53
were combined (10.1 to 20.0%), and types 45 and 52 were
combined (�20%). We did not find a significant difference in
the number of samples containing HPV types detected only
with PGMY-line when HPV genotypes within each group were
compared (P � 1.00, 1.00, and 0.851, respectively). When
groups were compared two by two, a significant difference was
found in the number of samples positive only by PGMY-line
blot when categories 31/39/56/58 and 45/52 were compared
after the Bonferroni correction for a total of three comparisons
(P � 0.036). The comparisons of groups 6/11/16/18/33/35/51/53
with 45/52 and 6/11/16/18/33/35/51/53 with 31/39/56/58 did not
reach statistical significance (P � 0.224 and 0.164, respective-
ly).

The latter 40 discordant samples had a greater proportion of
multiple type infections (26 [65.0%] of 40 HPV-positive sam-
ples) than HPV-positive samples with concordant results (52
[40.0%] of 130 HPV-positive samples, P � 0.01). These 40
samples also contained a greater number of types per sample
than HPV-positive samples with concordant results (P � 0.07,
Mann-Whitney rank-sum test). Of these 40 discordant sam-
ples, 2 could not be tested further because of limited amounts

of lysates, 4 samples were considered to have generated initial
false-positive PGMY-line blot results because initial results
were not reproduced on repeat testing (once each HPV types
6, 45, 52, and 56), and 34 samples generated the same results
when retested with PGMY-line blot.

The 34 latter samples were retested with the standard con-
sensus PCR test using MY09/MY11/HMB01 from a different
oligonucleotide synthesis lot and with the line blot test using
biotin-labeled MY09/MY11/HMB01 as described previously
(4). Twenty-five (65.8%) samples tested positive in at least one
of these tests for the HPV type that had been detected initially
with PGMY-line blot, although this was inconsistent between
runs (data not shown). These samples were thus false-nega-
tives of the standard consensus PCR test and true-positives of
the PGMY-line blot. The hybridization of biotin-labeled PCR
products generated by PGMY primers from these 25 samples
using radiolabeled probes confirmed the presence of ampli-
cons from the HPV type identified with PGMY- line blot. For
the other nine samples containing HPV DNA sequences from
HPV types 52 (three samples), 35 (three samples), 53 (two
samples), and 6, 16, 51, and 56 (one sample each), repeat
testing did not solve the discrepancies.

For all nine discordant samples, radiolabeled probes con-
firmed the presence of type-specific amplicons generated by
PGMY primers. Amplification of discordant samples with
GP5�/GP6� primers and detection with type-specific probes
confirmed the presence of the types detected only with PGMY-
line blot in six of nine samples (8, 22, 28).

More than one HPV type per sample was detected in 69
(43.7%) of 158 HPV-positive samples using the standard con-
sensus PCR test and in 81 (46.0%) of 176 HPV-positive sam-
ples using the PGMY-line blot (P � 0.755). In 65 samples both
assays identified multiple HPV types, and in 77 samples both
detected only one HPV type. In 15 samples, the PGMY-line
blot identified more than one HPV type while the standard
consensus PCR detected only one, and the opposite occurred
in 4 samples (P � 0.022).

Since each of the 299 samples was tested for the presence of
14 HPV types, 4,186 results for HPV typing could be compared
between the two PCR assays. By considering each type indi-
vidually, 4,131 of 4,186 results (98.7%) were concordant be-
tween these two assays. When concordance was calculated
after exclusion of HPV-negative samples by both assays, 2,422
(97.7%) of 2,478 HPV-positive results were identical in both
assays.

DISCUSSION

We compared two primer systems for PCR amplification of
HPV DNA in genital specimens obtained from women from
two different clinical populations. Previous work had shown an
increased sensitivity of PGMY primers over MY09/MY11/
HMB01 degenerate primers for the detection and typing of
HPV DNA in clinical specimens when amplicons were tested
with the line blot assay (15). We carried out the present study
to assess the relative gain in diagnostic yield of using the
PGMY-line blot assay instead of a conventional PCR test using
MY09/MY11/HMB01 primers and radiolabeled probes to de-
tect PCR products. Our results indicate that HPV detection
and typing can be improved to various degrees for most genital
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types. The increased sensitivity of PGMY-line blot was greater
for HPV typing results than for identification of HPV DNA-
positive samples.

The 90% to 93% agreement between the PGMY and MY
systems, whether considering all results or those for 14 geno-
types, is similar to the levels of agreement reported in the first
evaluation of PGMY primers and in other studies comparing
two consensus L1 PCR systems (15, 19, 28, 31). The generic
probe in the standard consensus PCR test failed to detect the
presence of HPV DNA, especially from types 42, 66, and 54.
This underscores the importance of using a generic probe that
reacts with the broadest possible spectrum of HPV sequences.
Nevertheless, the generic probe identified HPV DNA se-
quences that were not typed by the standard consensus PCR
test in 14 samples or were not typed by either PCR test in 5
samples. This indicates the need to design tests that will screen
the greatest number of HPV types. The line blot assay is an
important step towards this goal.

For a limited number of samples, results generated by
PGMY-line blot could not be reproduced on repeat testing.
This could represent contamination of the first PCR run, al-
though our negative controls always scored negative, or vari-
able amplification of very small amounts of target DNA. In
seven samples, an HPV type was detected only by the standard
consensus PCR assay and not by the PGMY-line blot. The
signal obtained in the dot blot was weak for all seven samples,
suggesting a low viral load. These seven samples scored posi-
tive on retesting with the PGMY-line blot. This could repre-
sent either variable amplification efficiency by PGMY primers
or a low viral load. Due to the genetic diversity of HPV and the
number of genital HPV types, the highest level of sensitivity for
HPV detection can only be achieved by combining several
different PCR assays (2, 19, 24, 28). However, this strategy is
not practical for large-scale epidemiological studies and diag-
nostic purposes.

The PGMY primer system has shown better analytical sen-
sitivity for several common genital HPV types, including those
less efficiently amplified with MY09/MY11, such as types 35,
52, and 56 (4, 15, 28). In our study, samples positive for HPV
exclusively with PGMY-line blot were found for each HPV
genotype. The greater ability of PGMY-line blot to detect
HPV types 45 and 52 over the MY system had also been
reported in the first published description of PGMY primers
(15). In our study, more samples contained HPV types identi-
fied exclusively by PGMY-line blot assay than exclusively by
the standard consensus PCR assay. Considering typing results,
the agreement between the two PCR assays was lower but still
good. The increase in type-specific sensitivity of PGMY-line
blot could be attributed to nonspecific or cross-reactivity of
PGMY primers. However, most PGMY-positive, MY-negative
samples were shown by repeat testing with both PCR assays
and testing with GP5�/GP6� primers to contain the HPV
type detected initially by PGMY-line blot. Different results
were obtained on these samples using MY09/MY11/HMB01
primers from different synthesis batches.

The increased sensitivity of PGMY-line blot could also be
attributed to the use of Ampli Taq Gold DNA polymerase.
However, Ampli Taq Gold was used for both PGMY and MY
systems in the first published report on PGMY primers and
increased sensitivity of PGMY-line blot was still demonstrated

(15). We did not calculate the sensitivity and specificity of the
PGMY-line blot for HPV typing since confirmatory testing was
not performed on all samples. The purpose of the study was
rather to evaluate the gain in diagnostic yield of the new
PGMY system and how it could affect the rate of type-specific
detection of HPV in clinical specimens.

The MY09/MY11/HMB01 primers had been shown previ-
ously to preferentially amplify some HPV types in specimens
containing multiple types, generating inaccurate results (32,
33). PGMY-line blot improved the capacity of L1 consensus
PCR to identify types implicated in multiple type infections, as
reported previously (15). Discordant samples were more often
those containing more than one type, illustrating the difficulty
of using PCR assays to amplify and detect several types in the
same reaction. Cycle sequencing has been reported to better
detect some HPV types than the line blot assay, but it has not
been found to perform well on samples containing several
HPV types (33).

A limited number of experiments suggested that, as previ-
ously demonstrated, coamplification of HPV with �-globin re-
duces the level of sensitivity for HPV detection with consensus
L1 primers (4, 33). The previous comparison of PGMY and
MY09/11/HMB01 used �-globin coamplification and showed
similar increases in HPV genotype detectability using PGMY,
but the concentration of �-globin primers was smaller in the
PGMY assay relative to the MY09/11HMB01 assay. This could
have resulted in an improved amplification of HPV by reduc-
ing competition with �-globin coamplification. Since we did
not use �-globin coamplification, the increase in PGMY am-
plification efficiency across the genotype spectrum appears to
be independent of differences in coamplification profiles.

In conclusion, there was a good agreement between these
two assays for HPV DNA detection and for HPV typing. We
confirm the results obtained in the first evaluation of PGMY
primers that demonstrated that this system is more sensitive
than the standard consensus PCR assay, especially in samples
containing multiple HPV types. Although detection of some
HPV types was clearly improved, most HPV types were more
frequently detected with the PGMY09/PGMY11 than MY09/
MY11/HMB01 primers. Given its superior performance and
the augmented probe spectrum offered by the PGMY-line blot
test, its use should allow a better assessment of the natural
history of HPV.
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